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CLAIMS 

« A method of speotra. analysis of a radio frequency ultrasonic 
signal returned from a structure subjeCed to an unsound 
. ™ in9t — ntan opsonic Ration signal to a portion o, said 

c appiying a sequence of « operations to obta, 

decomposition of - — °' radi ° " reSP ° nSe 9 
10 plurality of frequency bands; QDera tion 
d) from the coefficients resulting from sa,d fittenng operate 
cafcuig .oca. estimators (a,, c,), containing information on the spectrum of 

TTIrdTthTsaid ,oca, estimators (a, * are combined with 
15 STtSSl— eoftheshapeofasta^distdbutionofsaid 
local estimators into a portion of an ultrasound image. 

2 Method as Calmed in Cairn 1 , wherein the frequency bands ,nto 
wni ch said radio frequency signal is subdivided cover the entire frequency 

20 ban T eS M n ld as claimed in claim 1 or 2. wherein said frequency 
bands are bands of different width and posriion. 

4. Method as Calmed in one or more of the prev,ous Ca,ms, 

comprising the phases of: riin i, ize d frame- 

. for an ultrasound input frame, producing a sampled and 
25 . decomposing said sampled and digitized frame ,nto sa,d frequency 

. Ruling a matrix of spectral coeff,cients containing 

determining, for at least some of the points of the sampled and dtfosd 

3 Nation of said spectral coefficients in the various bands ,nto wh,oh the 

radio frequency signal was decomposed; 
. for said points, obtaining said local estimators (a,; O from at least one 
J the coefficients (ac-.a*) o, the interpolating polynom,al, sa,d .oca, 
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estimators constituting a matrix of local estimators. 
. 5 • Method as claimed in claim 4, wherein each of sa.d local 
estimators M is constituted by one of the coefficients of the respective 
interpolating polynomial. 

6 Method as claimed in claim 4, wherem at least two .oca. 
estimators (<) are determined for each point on the basis of at least two 
coefficients Jf the interpo,a«ng pCynomia., to produce a three-dimens,ona, 
matrix of local estimators (a, w ). _ 

7 Method as claimed in claim 4, wherem each of sa,d loca 
estimators (c,) is constituted by a combination of a plura.Hy of coefficients of 
the corresponding interpolating polynomial. 

8 Method as Calmed in claim 4, 5, 6 or 7, wherein each of sa,d 
iocal estimators (a,; c,) la combined with a shape coefficient W of a 
distribution histogram of said local estimators in a window >ns,de wh,oh saK. 
local estimator is contained, to obtain a weighted loca. estimator (b,). 

9 Method as claimed in claim 8, comprising the phases of. 
_ determining a statistical distribution of said .oca. estimators (a, q» n 

windows with dimensions smaller than the dimension of said matnx of 
local estimators (ag, c rj ); 
_ determining a shape parameter M characteristic of said statistical 

distribution for each of said windows; 
_ for each window, combining said shape parameter M wrth a 
corresponding local estimator (a»; ctf to obtain a weighted local 
estimator (by). 

25 10 Method as claimed in one or more of claims 4 to 9, where.n 

several weighted local estimators obtained for the same point of the sampted 

and digitized ultrasound frame using different coefficients (» aO of 

respective interpolating polynomial are combined with one another. 

11 Method as claimed in one or more of the previous ola,ms, 

30 wherein' said tittering operations are obtained using a time-frequency 

Method as claimed in claim 11, wherein said time-frequency 
transform is a wavelet. 
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13. Method as claimed in claim 11. wherein said time-frequency 
transform is a Discrete Wavelet Packet Transform (DWPT). 

14 Method as claimed in one or more of the prev,ous clams, 
comprising the phase to determine stattstica. distribution of the 
5 estimators and to create a set of classes of values capable of bKm*oca 
identtfying homogeneous portions on the ultrasound frame of the ,nvest,gated 

SamP i e 5 Method as claimed in one or more of the previous claims, 
serein' color images produced using said weighted local estimators are 

1 o overlaid on an ultrasound image. 

16 Method as claimed in claim 15, wherein sa,d color ,-nages are 
produced selecting the weighted local estimators that fall within classes of 
reference, bi-univocally related to predetermined tissue structures. 

17 A method of spectral analysis of a radio frequency ultrasomc 
15 signal returned from a structure subjected to an ultrasound examination, 

comprising the phases of. 

a) transmitting an uttrasonic excttation signal to a porbon of sa,d 
structure subjected to examination; 

b) receiving an input radio frequency response signal from sa,d 

20 structure; 

o) for an input ultrasound frame, producing a sampled and d.grt.zed 

frame; i £ +~ 

d) applying a filtering sequence to said sampled and digittzed frame to 
obtain decomposition of the band of the radio frequency response 

2S signal into a plurality of frequency bands; 

e) producing a matrix of spectral coefficients containing the coefficents 
resulting from said filtering operation or coefficients deriving 
therefrom; 

„ determining, for at least some of the points of the sampled and 
30 digitized frame, respective interpolating polynomials (PI) wh.oh 

approximate the variation of said spectra, coefficients in the various 
bands into which the radio frequency signal was decomposed; 
g) for said points, from the coefficients (ao,...a k ) of the interpolating 
polynomial obtaining a local estimator (c,), combining at least two 
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coefficients of different orders (a„, ...a k ) of the interpolating 
polynomial with one another. 

18 Method as claimed in claim 17, wherein the frequency bands 
into which said radio frequency signal is subdMded cover the enure 

5 frequency band of the signal. . . . 

19 Method as claimed in ciaim 17 or 18, where,n sa,d frequency 

bands are bands of different width and position. 

20 Method as claimed in one or more of Ca,ms 17 to 19, wherem 

said fiKering operations are obtained a ^^"^luency 
10 21. Method as claimed in claim 20, where,n sa,d tome-frequency 

tran T fea M^od t as claimed in Cairn 20, wherein said time frequency 
IransformisaDiscreteWaveletPacketTransfomKDWPT) 
23 . Method as claimed in one or more of 



20 



phase to determine statistical distribution of the local 
. stimi ;,, , ,nd to create a set of classes of values capable of bi-univoca«y 
TeZlng homogeneous portions on the ultrasound frame of the mvestogated 

SamP 24 Method as claimed in one or more of Cairns 17 to 23. wherein 
color images produced using said local estomators are overlaid on an 

"'"T ^Method as Caimed in Cairn 24, wherein said color images are 
produced selecting the local estimators that fai, within classes of reference, 
bi-univocally related to predetermined tissue structures. 

acquit and process a radio frequency return signa! from? structure 
Zcted to u trasound examination, charaCerized in that sa,d 
ailing means are programmed to carry out a method as c,a,med ,n 
one or more of claims 1 to 25. 
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